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(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain a wide service 
temperature range, high mechanical strength and a 
practical level of conductivity by adding a copolymer of 
ethylene and tetrafluoroethylene as a third constituent 
other than a lithium salt electrolyte to a solid 
electrolyte using a fluorine polymer to be used for a 
lithium battery and a lithium ion battery. 

SOLUTION: Vinylidene polyfluoride or a fluorine resin 
relative to it, fluorine rubber or the like is used as a 
gel-type fluorine high polymer constituting a solid 



electrolyte, A copolymer wherein the ratio of ethylene 
to tetrafluoroethylene is around 40-60:60-40 n;ol.% is 
added as a third constituent other than a nonaqueous 
electrolyte wherein LiPF 6 or the like is dissolved in 
ethylene carbonate or the like. Thereby, a uniform film 
is so formed without phase separation as to have 
self-sustention and to be thermally stable at 
temperatures above 60°C. In addition, the degradation of 
the conductivity retention property of the electrolyte 
due to the crystallization of the vinylidene 
polyfluoride is prevented and sufficient electrolyte 
concentration can be provided. 

COPYRIGHT: (C)1999,JPO 



(19)0*B'&lfcf (JP) (12) ^ |g l|% ff >2t $1 (A) <ll)fcfftHH&ra## 

1-242964 

(43)&iB B ¥fi&ll¥(1999)9/|7B 



(51) IntCl. 8 




F I 






H 0 1 M 10/40 




HO 1M 10/40 B 




6/18 






6/18 E 










*t&3R »*«©»1 FD (£ 


7 M) 


(21)fflH## 


1$H¥lO-355430 




000003067 














(22)UJKB 


Jp*R10^(1998)11^30B 




«Sa»**KB*«lTB13« 1^ 








(72)38W# 






(3i)«$fctfc£38## 


ttH¥9-343893 




Jft«a5«t>dfcKB*«S-TB13S 1 n 




(32)ffi5feB 


¥9 (1997)11^280 








(33)«$fc«33gB 


B* (JP) 














Jt^S5+ffcKB*«-TBl3« 1 ^ 


















(74)ftS!A 







(54) Bftttftft 



(57) [SMI 



1 

Sit «r«Ntt t -T S @^S«?Ko 
[0 0 0 1 1 

[0 0 0 2] 

^#;<7^{c^k;ft5 2&ii;ft!s(;:rau ifss^*/^-* 

i^sas, £kKi«:^A'^-^©2&Bffi£ ury f 
[0003] r (o x 5 & 2 &.mmz>mmniz.}±. 

y^A-r^ 2 ~>-Mb^ ^®/J^bi-5 

[0 0 0 4] 15 LfcSfl^Sfc?® i L-Ttt, t7?5- 

^**i-*ik i85#^#^$vs*^*uk*«iHbLfc*m 

[0 0 0 5] t r ^/wm»««:m?&tcfljffl bfcWI 
I*, i-C(c*S#fF^E 3 , 9 8 5, 5 7 4 -f-WiWBSl-M 

9i2^ry/WbLifcjKy Tlr*—/^ V—* -"HE 

[0 0 0 6] ^S#fF^5, 2 9 6, 3 1 8fH 

[0 0 0 7] Lri>U rixe>©y/w«fllW(c:oVNTtt, 



(2) 11-242964 

2 

2) *«B<)&f£asffiv^ 

[0 0 0 8] y/W«^KJC*5V^Tf*. 1~ClcPB;T;£;ftT 
tfc<fc5l^ «^i^#J£fflv^TSii#^&<7Vu<fbL 

10 tt5 0 mZ.tt. _tlE#S*3ffF^5, 2 9 6, 3 1 8-ti: 

s ftfc p v d f & = # y v * tc mmn<o ft® 

*V\ *@4#fFfB5, 2 9 6, 3 1 8-^^PS 

mmzmm £tiz>nMmz.^izmi&£*vx 5 

[0 0 0 9] i 5 bfc^JS^Srll]jffii-.5^»t LT S S 
iO,, A 1 1 O) > L i A 1 9 — <fc Lt 

(i^-rsfc*. *9mzm&*tmt\ttffivx\,^ 

[0 0 10] *fc, PVDF*^yv-^fflV^:i 
[0011] 

[^WA^^bJ: 5 t-rs^JH] *%W©S6<3«. 
[0 0 12] 

mm*fimrttib<D^-m ±ibi«j»» tie (d 
(i) y^^A©?&fcsvM4y ^^A^^-^sft&jcfijffl 

[0 0 13] 

iftmtsxxmx} *&w<DffifcmMmz%>\,^x\-t. ± 

[0 0 14] l) -=e— 7*c^- 
50 «*oH*««PJW-*tot>yA«»«©fm*ffifcJ:*u 



(3) 

3 

fbtf^y-^^ (PVDF) foSV^^^t>i:iSii-r^^ 

[00 15] b^bfed^fe, *»M<DH#:«»«^*5V> 
Ttt, iBOETFEtrWiDbfciklcJ: 9, fi&£M: 

5*-tt* H2 0?|[^^5J:5I^ ETFEH^tt 

[ooi6] 2) &mm 

JttfeWSO, 10- 5 S/cml/^fiSSWt5 
_b|S(DJ: 5I^ETFESriSJDLfcr. 19, #V^>^ 30 

[0 0 17] 4*5, ETFE«rPVDFfpCWPt6S 
*S#fF5 4 5 1 9 1 9^Mtt»|£PB*S;ft/ri^ 

[0 0 18] 

^ttt, ±|2ETFE3dSfflfettn$ttTV^ 0 rrt, E 
TFEitt, i/ytf h7 7/^Pxfi/y<D*l 

[0 0 19] ETFE 
ETFEfcfc, ^W^^-r H^^/V^P^^ix-vco^fi 

Pxfi/y=4 0-6 0 : 6 0-4 0 &&<D 

hco&mmzti. *0a*¥*&a?*H:i xio 5 -i 

X10\ (WCSXIO'^I. 2X10^^^ 50 



#M¥l 1-242964 

4 

^ETFEft *^-t<Z>3»SttSrafeA"*-*fc». ^<E> 
v\ 

[0 0 2 0] D^^^btf^/^y-x-- 

R-CF-CF 2 , ROCF = CF 2 R : T/V^^S 

2) 7 ^iftt^/i/x-r/^ 
XCF 2 (CF 2 ) n OCF = CF 2 
X : F, H, C 1 n : 1 — 7 

3) »»>f Ktx 7/^*13*— 

4) Rffc:7 5/ ^ft if —/i^— yvw^e y^— 

n --J^/V V y ^/V^P t^^x-f/V 

5) \f^;v^y\"r;V 

6) R f CH 2 CX = CH 2> R f OCH 2 CX = CH 2 

R f : 1 — 7 ffiOj^^iS^^^^/^a TyO^/WS 
X : H4fci*CH 2 

$ t y Mb&m, *??v 

7) 7/U^-^3~U7 ^ is 
CH 2 =CHC n F 2n+1 (n=2-10) 
#!) 7/V^n^^;V) ^=f-U> 

[0 0 2 1J ETFEO*#«J: UTte. Witf, 
nVCOP Oflfll^) . ^tf-^nv (^^>-) , 7^:7 

[0022] ?jzMMM£±MM. 

[00 2 3] *»93T?JBv^ r. k s» pT«47 

7$V7yfcl?~Vy*> (PVDF) , 7y\K\?~ 
y r ^-^^t 7;vtt3 / n if 7y#X 
-y^-*ft3 7yftxf^ (CTFE) 
[P (VDF-CTFE) ] s V ff—* ^ 

^I^A (P (VDF-TFE-HFP) ] , 7 
^yrV-r F77/^nxfi/y-/^7/VtPT/V 

-y^v^ltfy ^-t itit 7iyfc\f~]) : ri'&5 0 

It%H±, »R17 0I1%H± (±RS«*9 7fifi% 

(HFP) £<D*S<^#:, 7^-ffclf^y^^fc^k 
3 [P (VDF-CTF 

E) ] *»*LV\ *fi^#:i:-r-5^i^J;9, ^Stt 



5 

[0 0 2 4] VDF-CTFEi&S-a-tete, flUxfiirV 
h7*mj- (t*) *»S>ffii&£ r*77/wy7h (G15 

o, g i 8 o) j tu, B^y/w-^-r «*) fabms, 

& ryi/73 1 508J LT|g^$4xTV^S 0 * 
fc, VDF-HFP*l^#li> f^Aft*^ 
i8jfq£ rKynarFlex2750(VDF:HFP=85:15wt%) J , TKyna 
rFlex2801 (VDF : HFP=90 : 10wt%) J ??iU, B * V /W< 

w («) a><bi8j<&£, ryv7iioo8j , ryw^i 
ioioj, ryu72i 50 8j , ryi/72151 
0J LTJR3« 3*1/0*6. 10 
[0 0 2 5] /<c*J, _hiEK5H^K© 5 *>s fllxili CP 
(VDF-TFE-HFP) ] «fl?ft®f&(£ 

[0026] aaig^% 

liJ:v\ ^j^.«y^^A20c©fl&|ci®ffi-rs4&^^«, 

LiPF (1 LiClOu LiBF,, L i As 

F«, L i SO, CF, „ (CFjSOj) [NL i§ 20 

[0 0 2 7] LTI4, y^!7A2JJc 

— 3}?^-h (EC) , 7 , dtri/v*-**-h (P 
C) , ^i^*— K ^A*— #*— h 

(DMC) , v?3Q^Wjt7— K x.^A'tf/VU— 
tf*—h*$<0#—tf*—hm> Tb7tKo77> (T 
HF) , 2-^f^rh7tKB77>, 1, 

>\ X^*7y, 3-^f/WV*7^ >M h^Vi 

**$«E5R©Sfl?fHfi©««B:, 0. 5~3WJyh 
[0 0 2 8] ^/v-tt^g^M^^ife 
% (^J^-liL i C 1 O.Srti: LtPC^Hi Ufct, 

©) ^«-a-bji^^^^«c-^«?^*^. ^t%*A 

ft*®mk%PtZo i©i:t©»> JhfBffi^T-f&K 40 

SiHR-TfrtfJ: < , W*.tf, T-trhV, 7h?tKB7 
7>- (THF) , ffi^^vi^fc^Sr ttm^h 
v\ W«tl!i^i-6±BKiMF*f[i:_hflB»=fi!E»©#fi 
-^*cteJ:tWW!P««>S-W-©»*«:l 0~7 011%W 
* L < , * fc JUBW * -tfB^H^<0*a^ 
©Jttt, MttTN 70~95 : 30~5fJ)SrtiS 
»*LV\ Sfl?«iy/Wii1-6t&©fl5^^ CUE 

mutism t ±mmE.&L#(D&m&m t&m&M*. 

2 0~8 0 : 8 0~2 0T?fc5ItWtUS 50 



<&mW- 1 1-242964 

6 

[0 0 2 9] &V*T, ±|B^A4MUt»»ft, 
-Lfc»*1-5„ r©&«te, *>©&£> if© <fc 5* 

;>A, #7*. # y^ h77/vtnxf 1/^7^;^ 

[0 0 3 0] fetttftlc, M5«-«r*WLfc 

^##tfe&sfc5t>©i/j:?K gtA©i:r<5>J?:£ 1 0~ 
2 0 0 *i mgfi©'i>©;&M§e>*VO*.5 <> 

[0031] mm. *s J: #asc 2 gjg * /±g^g 

[0 0 3 2] ^/vWItiH^WSiatt, 

[ 0 0 3 3 ] jMifcra:, ^puim. y^i7^js, yf 

v\ ZEffite, y ^>7Axf^-^5-f aw— b • tV 

v- v nsmtemtvi * ft ti^sR© <£ 5 *3E«e 

i t J; y y 2 &fi;ffls«:#5 r i d5 

[0 0 3 4] mfilS^lKt LTfflVN^^It)|sKi, Mx. 
fcf, ^ y*— #>-^-Y^n f— X (MCMB) . 3c^*> 

[0 0 3 5] !)f?A/ftyW^-*V-h-7 , 'f 

11,00 L i N i O h L i V,0 4 fc if btXZ> 0 

r ©IMfc*©©*© 3 ?*^^!* 1 ~4 0 Mm @^t?fc 

[0 0 3 6] ^SltciJ; yafe&PS^5#m*W4: 

7K ff. ^©^JS*5^tf ^.tv. 4»lcfftf&«sfiF 

[0 0 3 7] SffiMfigtt, E«-t?«ffi«5® : ^«|t)^J : 

y/>mmw= 3o~9o = 3-10 = io~7 oit% 



(5) 



#BB¥ 11-242964 



8 



MW=3 0~9 0 : 0-1 0 : 1 0~7 0S4%©®ffl 
[00 3 8] *^M"Ctt, ±IEAflge^!»*5i^/*fc 

[0039] %<ojm*mt3im*.ti. **mm*miuc 

[oo4o] r©i5c> mm^h^/ummntm-tD 

[oo4i] £t>K:, *mw<r>mft*ffi#wMK. mm 
[oo4 2] &m&nMKm\ / ^binz$km.m*. mm,®. 



[0 0 4 3] A^fi^-r^v^lCte, r©J;?*» 

[0 0 4 4] m»PKmi LTI*. (C 2 H 6 ) iNBF ( , 
(C,HjMeNBF h (CsH 5 ) ,PBFi§i!i|lf 

[0 0 4 5] W!Pttfc:AJV*S#*)gjitt:* £r*Q©«><r<£> 

10 U/K 5>^f/V*M75 K, 1, 2 -vM h^rv^* 

[0046] r tf> £ 5 ^#7k^^»®«?W^^(c*5(t 
sm^K<D?gffi»i, o . 5 ~ 3 v y h/w h -rnii 
<kv\> 

[0 0 4 7] mm.'&fJ^^y bt Ltlt, *pyBfl/ 

[004 8] *isM<z>^/wtt»»*s{effl sttsfi^ 2 a 
~'<-m. mmm&tmztizi<^-rivDi><Dxh^xh 

20 <fcV\, 

[0 0 4 9] 

[0 0 5 0] 



rt*HF4Mt P VDF Kynar 2801 • T h^*t§!!) 

mf&m im LiCio,/PC (7Ptri/y^-^-M 

(ELtlSf) 
T-feh^ (ActiSt) 
ETFE 77n^COP 



[00 5 1] JhfE£-fifc#££4Jfc-CPVDF : EL : A 
c : ETFE= 1 : 3 : 1 0 : 0. 1 b?£Z>£ 5 

[0052] r©y/n»f^^, «r^7^*«± 

^StR±*>e>ifl«ILT. AcSr^^-ar. PVDF/1 40 
ML i C 1 O 4 /ETFE/PCa»e>#-5?l2i60!llcD3 
M*y/W«#3f7-f/WA (ix— b) £#fc„ r©7-f^ 
A©Kfli 10 0m mffoofCo 
[00 5 3]—*-, ETFESr^JPL^^ofc^i:^ 
JhlBSIJS^Jl tlH«l(CLT, PVDF/1 M Li 
C 1 Oi/PC^PjJteSitWJKOS^/iy/wm^Sp' 
-fAA (V— M Sr#fc„ i<Z>:7.<vW*<D^Jf:fil 0 0 

[0054] &.±<vmi&mi*5£xt&.mmi<D2 5x:iz 

*S»*S3Mt*E 2 5, *5<fclM 5 OttS^BftSftfc 50 



/W«fl?St&E^l 0mmOP3^(c§JiJfe^, tt@2 0m 
m©Rf©SUS3 0 4§SwB^T?#5A/-e?U5£L;fc t> 
[0 0 5 5] Jfc&#!ll<Z>E 25113X1 O'S/cm 
■Cs Hi«l©E2 5ii2xlO- , S/cm-efccfe, 

[005 6] — JttSE'fWJOE 150 l^mi&^^Xh 
ofc^S, mttU Hife^jKOE 1 5 0f*0. 9X1 

[0 0 5 7] *Jfi^J 2 
iSSHM&Ri LT, HJS^J 1 *5 «fclWfc8E0>J 1 ©Kynar 28 
01(O^;ip«){C, PVDF^^y-^-aWJlSI- (^6<]{- 
Ji. kynar 741) ^ffiVNfcr t W*Mi, HJfe^ll^J;^ 



9 

tt$m 1 1 mmic lt«»w 2 *> xxtuxam 2 <z>y/vm 

[0 0 5 8] it WJ2IC*5Vn-C«, PVDF^jtfy 

-**m©j»»ft*JJt*, i SUB 5 r £ *s-e# 
[0059] rW:*fL, ^Sfcfemfcifcv^-cra:, pv 

HHfi-plJl t»LTE2 543<fctfE 1 5 0£«!j5£bfc 
£r<5>, Zriv^iv* 2xlO-'S/cm, 0. 8X10 
- 3 S/cm-e*>ofc„ 

[0060] mmwa 

^m^^m^mmm 1 1 mmz. i^xmrnw 2 <d y a 

[006 1] HU60J4 

i: Lt, HJfeflJ 1 ©Kynar 2801©tt*> t) tC x 
PMMA (jyfctotcfci, y ^ 9vWp< * 9 V V — h : T 
^y-^S/hVH (HfU-3V) ) fcJHVVfcrfcgWI. 
hi. 1 *3 .kiWtttW 1 i l^«t^ LT»J 3 <£>y 

*miH*fc:LTE2 5«TWJfeLfcfc£<5» 1. 5X 
1 0" 3 S/c mtiSS^ofe,, i 



(6) #i¥ 11-242964 

10 

* [0062] mmm 5 

iE^fS^Ri: Lt> L i C oO, 5S«U>#Ji LT, 

U : igS*#J : ^= 9 2:4 = 4 (fi* 

it) ift5<fc5tC#fl:U iltLTNMP (N-^^ 

[0 0 6 3] £«fg«3|ffc LT:7*y-A4MBfc 

10 mm.-?mkvtimsmi%mttn$:. *u v^i u-cpv 

DF£fflV\ A<S»f :/W^=92 : 8irft5J: 

[0064] _kfB£*ffll 1 <oy/wm«?»S:^A/-e±lSIE 

mM&mZ 2 0mA/dm' t Lfc„ jE® 
fg<fe« lgfefcO (D&mS&Stt, HOmAh/grfc 

20 [0 0 6 5] £Ui©*JI6f!l©tt*a»6, *ftW<D®&& 

[gin Hffiftffl^jt-efcoTv ftmvmfcmmmv* 

[13 2] Hlffiftffl^K-CfcoT, *«5l©iM«ffO 



[El] 




10/xm 



(7) 11-242964 



[02] 



ETTE 
4 



